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Unstable angina is a broad clinical diagnosis that includes patients
atdiferent levels of risk for an unfavorable outcome . Although, as
in other categories of coronary artery disease, the state of left
ventricular function and the extent of coronary artery disease will
determine long-term prognosis, recognition of clinical markers of
an early unfavorable course may he of value in defining manage .
ment strategies, This review focuses on the relevance of baseline
clinical characteristics and noninvasive data in assessing the
prognostic significance of unstable angina in light of its presenting
features.
Recurrence of chest pain within 48 h after admission carries a
reduction In likelihood of survival of about 20% in patients with
progressive or prolonged angina . Similarly, ECG changes on
admission have a negative prognostic Implication, particularly in
rest angina, as they predict recurrence of ischemia, myocardial
Unstable angina covers a wide range of clinical presentations
with a common link ; an uncertain prognosis . In fact, uncer-
tainty has been considered the hallmark of unstable angina .
Given the variability in the natural history of patients with
unstable angina, we rely on the identification of prognostic
factors to dictate practical guidelines for therapeutic deci-
sions . In this article, we review the prognostic significance of
different forms of unstable angina to define management
sbategirs, paying attention to the relevance of both baseline
clinical characteristics and noninvasive data as indicators of
outcome. Data from large representative series published
over the past 2 decades are analyzed, with inclusion of
results in medical or control arms in randomized trials, but
old retrospective surveys relating prodromal events to sub-
sequent myocardial infarction have been purposely avoided .
When assessing the available information on unstable
angina, one finds several limitations such as the definition of
angina, including differences in the condition of patients
entered in each study, the frequent inclusion of patients with
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infarction or need fee
revascularteation
in 90% of the puts, In
variant angina, determinants of prognosis are level of disease
activity, as judged by recurrence ofpain, ECG changes and use of
calcium channel antagonists. Patients with angina after a myanr.
dial infarction who have mare thanes episode of either angina or
silent L'ehemia in 24 h have a 10% reduction la probabiE!y of
survival during the
lot year compared with that of asympeommic
patients . An abrupt course, or the rapidity with which symptoms
develop, is the maim determinant of progaesis in new onset angina.
Thus, recurrent angina and ECG changes appear to be relevant
prognostic markers in the patient subsets considered : if these are
present, early coronary,
aglogranhy,
mud be performed and
revasculartnation procedures should be coffered
without
delay .
(J Am Call Cordial 1992;19:1659-63)
non-Q wave infarction, the lack of angtographic information
in many series, the inclusion of patients with previous
myocardial infarction (and therefore with different degrees
of left ventricular dysfunction) and differences in the length
of follow-up and the treatment received. It is now well
known (1,2) that treatment with aspirin has significantly
changed the outcome of patients with unstable angina,
reducing the incidence of nonfatal myocardial infarction and
cardiac death. Recent reports (3-5) have also demonstrated
that heparin infusion and aspirin administration significantly
decreased the incidence of refractory angina and acute
myocardial infarction while definitive therapy was being
determined . As a result, the current outcome of unstable
angina might be expected to improve in relation to that of
series completed before the routine use of aspirin or heparin .
To circumvent some of these limitations in the study of
unstable angina, Braunwald (6) recently proposed a clinical
classification of this condition that separates exertional
angina from rest angina and takes into account the presence
of extracardiac precipitating causes, the presence of recent
(<2 weeks) myocardial infarctien and the intensity of treat-
ment received . Although this classification may elucidate the
natural history and prognosis of the different groups of
patients with unstable angina, its usefulness needs to be
validated prospectively not only in research studies but in
the clinical setting.
Categoriesofunstableaugaa . A review ofpublished data
allows us to define the "classic" categories of unstable
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Figure 1. Kaplan-Meier actuarial curves showing the probability of
survival and survival without myocardial infarction
(Ml) for the Ist
12 months after progressive or prolonged angina. These 1,947
patients are pooled together from 10 different studies (i-3,
7-13).
angina : 1) progressive angina, worsening of symptoms with
an increasing number of episodes of chest pain (crescendo
pattern) ; 2) prolonged angina, the anginal episodes of longer
duration only partially relieved by nitroglycerin ; 3) rest
angina, anginal pain occurring at rest (possibly an "end
stage" of the two preceding forms of angina) ; 4) variant
angina, angina not related to physical activity and accom-
panied by transient ST segment elevation
; 5) posimyocardial
infarction angina,
angina occurring in the hospital after an
acute myocardial infarction ; 6) new rnsel angina, angina
that has developed within the preceding 30 to 60 days . In
practice, it appears extremely difficult to find clear-cut
categories . For example, so-called angina at rest is hardly
ever found alone and generally occurs in association with the
progressive and prolonged types and will be analyzed in this
fashion.
Progressive and Prolonged Angina :
Angina at Rest
Progressive and prolonged angina,
analyzed together in
most studies, account for the majority of patients with the
diagnosis of unstable 0ngina. To assess the overall progno-
sis, we reviewed 10 representative series with a total of
almost 2,000 patients (Fig . I) (1-3,7-13) . Fifty-three percent
of these patients had electrocardiographic (ECO) changes as
an inclusion criterion . Previous myocardial infarction had
occurred in 39%; only 31% underwent coronary angiogra-
phy . The in-hospital mortality rate ranged
between 2% and
8%a with a mean survival rate of 96%a. At 1 year the mean
survival rate was 90%. The event-free probability (probabil-
ity of survival without infarction) was 89% at I month and
79% at I year . These patients were not treated uniformly
because beta-adrenergic blocking agents were not routinely
used in the earliest studies, and calcium channel antagonists
became available only more recently . However, proof is still
lacking that these therapies-regardless of their value in the
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control of symptoms-might have changed the
natural his-
tory of unstable angina
.
Patients presenting with angina at rest and
ECG changes
have been reported to have a poorer prognosis (14-16) .
However, this patient group included a number of patient:
with non-Q wave myocardial infarction or variant
angina.
Recurrence of chest pain. A recurrence of chest pain after
admission may identify patients at higher risk . Gazes et al .
(8), in a prospective study of 140 patients, found that the
probability of survival at I year was significantly decreased
(from 96% to 57%) in 54 patients who had persistent angina
within 48 h after hospital admission. Similarly, Mulcahy et
al . (9) studied 101 patients and demonstrated
that the event-
free probability was reduced from 87% to 65% in 22 patients
with repeated episodes of chest pain after admission to the
coronary care unit . In their study, patients received only
symptomatic treatment. Thus, patients with persistent an-
gina had an unfavorable outcome compared with that of
patients without recurrent chest pain .
Several investigators (3-5) have reported that patients in
the coronary care unit with angina at rest had significantly
fewer episodes of chest pain when heparin and aspirin were
added to routine triple antianginal drug therapy, which
usually included intravenous nitrates. This result further
indicates that a dynamic thrombotic process on a ruptured
plaque is occurring in this subset of patients
. However, the
addition of aspirin, aspirin plus warfarin or warfarin alone
for 3 months to routine antianginal medication did not
successfully control symptoms, as demonstrated by Cohen
et al . (15) .
In their study 29 of 93 patients experienced
recurrent ischemia and 46 underwent coronary revascular-
ization within the 3-month period . Gerstenblith et al. (16)
also found that medical treatment with nifedipine combined
with nitrates and a beta-blocker, was superior to the addition
of placebo to the same regimen but failed in 30 of 68
patients
within a 4-month observation period .
Role of electrocardiographic changes . The role ofECG
changes in either symptomatic patients (angina) or asympto-
matic patients (silent ischemia) has also been investigated.
Severi et al . (17), who studied the prognostic significance of
basal ECG and exercise tests in 374 patients, reported that
the 54 patients with a normal basal ECG and an exercise
test
negative for ischemia had no deaths at I year and that Lhe 86
patients who had a normal basal ECG despite a positive
exercise test had .s 97% probability of survival . The exercise
test was performed after the patients' condition had stabi-
lized
; however, there is no information on whether the need
for more aggressive therapy or the physical impossibility of
performing exercise might have introduced a bias in select-
ing the study population .
Langer et al. (18) found ST segment shifts on the admis-
sion ECG in 60 of 135 patients who had rest or prolonged
angina . In these patients the incidence of death, myocardial
infarction or need for urgent revascularizalion during the
hospital stay was 55% compared with 25% in patients
without ST changes (p < 0 .005) . Similarly, 89 patients who
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showed symptomatic or silent ST shifts on a 24-h Holier
monitor had a poorer prognosis with a 48% rate of unfavor-
able events as compared with a rate of 20% in patients
without ST shifts (p < 0.005). The admission ECG was less
sensitive than was Holier ECG monitoring in identifying
patients with an
unfavorable
prognosis (63% vs . 83%. re-
spectively; p < 0.005); however, in the 33 patients whose
admission ECG showed ST shifts, the results of Holier
monitoring did not further increase the sensitivity . Only 4
(8%) of the 52 patients with an unfavorable hospital outcome
had no ST segment shifts on either the admission ECG or
Holler monitoring. By using a multiple regression model to
define the best predictors of unfavorable outcome, of 14
variables analyzed, the duration of ST segment shift on
Holier recording was second, the state of the coronary
anatomy being the first .
The prognostic significance of silent ischemia in patients
with unstable angina who were receiving three-drug treat-
ment was analyzed by Gottlieb et al . (19) in a series of 70
patients . Compared with the 33 patients without silent ische-
mia, the 37 patients with silent ischemia had a fivefold
increase in the relative risk of sustaining an acute myocardial
infarction or needing bypass surgery for recurrent angina at
30 days . Furthermore, the 17 patients who had ?60 min of
silent ischemia/24 h had a significantly higher cumulative
probability of an unfavorable outcome than did the 16
patients who had <60 min of ischemia. In addition, silent
ischemia despite intensive medical treatment was the best
predictor of these two outcomes among 15 demographic,
ECG and angiographie variables selected for analysis. Na-
demanee et al . (20) reported similar findings in 49 patients
with unstable angina followed up for 6 months with regard to
cardiac death, myocardial infarction or need for revascular-
ization
. The 18 patients presenting with
more
than 60 min of
silent ischemia in 24 h had a higher event rate (94%) than did
the I I patients with <60 min of ischemia (27%) and the 20
patients with no silent ischemia (5%).
The ECG changes in patients with angina at rest were
assessed by Cohen et at . (21) in a study of 90 patients . They
found ST segment changes during pain to be a reliable
predictor of adverse clinical events (recurrent ischemia,
infarction or need for revascularization) ; the positive predic-
tive value for clinical events of ST deviation > 1 ran in at
least two or more leads was 89% .
Exercise testing . Recently, safety of exercise testing after
early coronary care unit discharge for suspected unstable
angina was demonstrated by Swahn et al . (22) in their study
of 400 patients who did not have serious complications after
the test. The same group reported that patients with sus-
pected unstable coronary artery disease but wither :. ECG
changes at rest and without signs of ischemia on exercise had
a very low risk for coronary events within the next year (23) .
However, the relative merits of early exercise testing and
Halter ECG monitoring in predicting outcome in unstable
angina is still lacking. Mulcahy et al. (24), who compared
treadmill exercise testing and ambulatory ST segment mon-
nETRtU ET AL.
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iloring in 277 patients with stable angina . found the fre-
quency of ambulatory ischemic episodes to be strongly
related to a positive exercise test (p < 0
.0001) . This relation
was similar for both silent and painf.d ischemia, and the
authors concluded that ambulatory ST monitoring added
little to the results of the exercise test in aetecting ischemia
.
Variant Angina
Prognosis in variant angina was studied in two large series
of patients by Canadian and Japanese investigators (25,26) .
Both studies were comparable with regard to the length of
follow-up, prevalence of significant coronary disease (55%
and 60%, respectively) and of multivessel disease (18% and
16% . respectively) . The two studies were also coincident in
identifying independent predictors of outcome (death and
myocardial infarction): the use of calcium channel antago-
nists, the level of disease activity (assessed by either the
number of spontaneous attacks or the extent of ST segment
elevation) and the extent and severity of coronary artery
disease
. These findings are in agreement with previous
studies with a shower follow-up in which patients with
variant angina and normal coronary arteries (8% of the total
population in one study [271 and 20% in another [28]) were
found to have an excellent outcome
. In both series, most of
the untoward events occurred within the Ist 3 months of
hospital admission
.
Postmyocardial Infarction Angina
The prevalence of angina after acute myocardial infarc-
tion varies according to the criteria used for diagnosis .
Bosch et al. (29) studied early ischemia (defined as angina
with ECG changes ?24 h after an acute myocardial infarc-
tion) in 449 patients treated in the coronary care unit until
hospital discharge . According to their criteria, the preva-
lence of post myocardial infarction angina was 18% . Early
ischemia after infarction was predictable and was more
frequent in patients with non-Q wave myocardial infarction,
multivessel disease or previous angina . During a mean
follow-up interval of 14 months, patients with early angina
had a significantly lower survival rate (92% vs. 83% ;
p = 0 .01) than did patients without angina . Eenhorin et ai .
(30) analyzed the occurrence of angina after acute myocar-
dial infarction in 867 patients enrolled in the Multicenter
Post-AM! Program who were followed up for I to 4 years
after infarction . Angina after acute myocardial infarction
was diagnosed on clinical grounds
. When only those epi-
sodes that occurred between discharge from the coronary
care unit and final hospital discharge were computed, it was
diagnosed in 286 patients with a prevalence of 33%. Survival
rates were similar for patients with and without postinfarc-
tion angina, except for those who had high-frequency angina
(more than I episode in 24 h) . In this study, high-frequency
angina was an independent risk factor for cardiac death .
Gottlieb et al
. (31) found that silent ischemia on Hotter
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monitoring in high risk patients with a recent myocardial
infarction (ejection fraction <40% or arrhythmias more
severe than Lown class III) was the best predictor of death
at I year, particularly among patients who could not perform
the exercise test.
New Onset Angina
Prognosis. There is controversy concerning the impor-
tance of new onset angina as an indicator of high iisk
.
Although many patients with acute myocardial infarction
have prodromal chest pain, all patients with chronic stable
angina and relatively good prognosis had recent onset angina
at one time
. This apparent paradox was addressed by Short
and Stowers (32), who stressed the role of timing in recent
onset angina after reviewing the history of 317 patients from
the precise time of onset of chest pain to time of death or
occurrence of myocardial infarction. The probability of an
untoward event for those patients with abrupt onset of
angina was 18% during the Ist week, decreasing to 5% in the
next 3 weeks. Thus, prognosis seems to depend not only on
the number of coronary vessels involved but on the rapidity
with which symptoms develop .
Extent of coronary artery disease . Using a different defi-
nition of angina of recent onset . Roberts et al . (10) found the
probability of being event-free at 1 month identical to that
observed by Short and Stowers . In their study of patients
with documented coronary artery disease from the Data
Bank of Duke University, long-term follow-up was mainly
related to the extent of coronary artery disease .
An important aspect of new onset angina is the accuracy
of its diagnosis, as it depends on the clinical characteristics
of the chest pain, particularly in patients with a normal ECG .
We (33) prospectively assessed the natural history and the
coronary anatomy of 104 consecutive patients with recent
onset angina . Normal coronary arteries or lesions <50%
were found in 36% of patients and single-vessel disease
(stenosis >50%) in 30%. The probability of survival at I
month for all patients was 99% and the probability of
event-free survival was 90% . Predictors of coronary artery
disease were chest pain on exertion, recurrent episodes of
angina before entry into the study and an abnormal baseline
ECG
. These variables also predicted the probability of
remaining event free, as all events were confined to the 54
patients with two or three of these risk factors.
Clinical Implications
Unstable angina is a broad diagnosis that includes pa-
tients at different levels of risk for an unfavorable outcome .
Determinants of prognosis. Although in unstable angina,
as in other categories of coronary artery disease, the state of
left ventricular function and the extent of coronary artery
disease will determine long-term prognosis, recognition of
clinical markers of an early unfavorable outcome is of
paramount importance. Recurrence of chest pain 48 h after
JACC
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admission reduces the likelihood of survival by about 20%
.
The ECG changes on admission have a negative prognostic
implication, particularly in patients with rest angina, as they
may predict recurrence of ischemia, myocardial infarction or
need for revascularization in 80% of the patients
. In variant
angina, determinants of prognosis are the level of disease
activity (recurrence of pain and ECG changes), the use of
calcium channel antagonists and the extent of coronary
artery disease . Patients who have more than one episode of
angina in 24 h after a myocardial infarction have a 10%
reduction in likelihood of survival during the 1st year com-
pared with that of asymptomatic patients
.
Therapeutic implications . The persistence of chest pain
and ECG changes appear to be particularly useful in predict-
ing the outcome of patients with angina
. When these prog-
nostic markers are present, early coronary angiography must
be performed and a revascularization procedure should be
considered without delay . In their absence, a more conserv-
ative approach that may rely on the results of exercise
testing is recommended . Heparin and aspirin have an impor-
tant role in preventing acute myocardial infarction in pa-
tients with unstable angina . Although silent ischemia seems
to add prognostic information in some patients, more studies
are needed to identify those patients who require routine
Hotter ECG monitoring, which is an expensive and not
widely available test .
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